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1
ADJUSTABLE MOLD POSITIONER

FIELD AND BACKGROUND OF THE
INVENTION

The present invention relates in general to dental and
jewelry casting equipment, and in particular to a new
and useful positioner designed to position oval or other
non-cylindrical investment molds into a casting ma-
chine designed to receive cylindrical investment molds
only.

A wide variety of casting machines used in the jew-
elry and dental industry, include cradles for receiving
cylindrical investment molds. Investment molds are
formed of refractory material containing a mold recess
shaped by a lost wax process, for casting metal jewelry
and dental parts.

In about 1971, the assignee of the present application
introduced oval-shaped casting rings which were used
to form oval investment molds. These molds have supe-
rior cooling properties while using approximately 40%
less investment material than conventional cylindrical
molds.

Since dental bridges are generally straight in the
posterior (back) of the mouth, dental restorations casted
in round rings transverse various zones of expansion.
Round rings expand more in the center than they do
toward the sides of the ring. Round rings heat at a
slower rate in the center than on the outer edges and
they cool at a slower rate. The dynamics and advan-
tages of using non-cylindrical, and in particular, oval
rings 18 fully disclosed in an article authored by the
co-inventors, “The Effects of Shape and Size on Invest-
ment Heating and Cooling Rates’’, Berger and Benson,
J. of the Nat. Assoc. of Dental Laboratories, Volume 8,
No. 3.

The dental industry has recognized the advantages of
the oval-shaped rings but has had difficulty in the past
adapting the unusually-shaped molds to conventional
casting machines. All casting machines manufactured
world-wide are designed for various sizes of cylindrical
rings. These rings vary from 2.75 to 3.25 inches in diam-
eter. The various casting machines use supportive cra-
dles for positioning these large cylindrical or round
rings. Since the oval shape is so different from the
round, a2 supporting ring positioner for the oval-shaped
mold is either custom fit for each casting machine or
else the oval mold is simply placed in the casting ma-
chine cradle in an unsecure position. This often results
in unsuccessful casting operations. Examples of com-
monly used casting machines are the Kerr Centrifico
Casting Machine, manufactured by the Kerr Company,
Division of Syboron of Romulus, Michigan and the
MODULAR 3 Casting Machine manufactured by
Nobillum Company of Albany, N.Y.

An object of the present invention is to avoid the
problems of securing a non-cylindrical mold in a casting
machine designed for cylindrical molds only.

SUMMARY OF THE INVENTION

The main object of the present invention is to provide
an adjustable investment mold positioner for position-
ing a non-cylindrical investment mold having a center
button for recetving molten metal, in a casting machine
adapted to receive a cylhindrical investment mold, the
casting machine including a casting crucible having a
discharge center for discharging molten metal into the
center button of the investment mold in the casting
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machine. The positioner of the invention comprises: a
resilient band having opposite first and second ends, and
bent into a partial cylinder having an opening bounded
by the opposite ends; and a non-cylindrical mold receiv-
ing member having a recess adapted to receive a non-
cylindrical investment mold, the mold receiving mem-
ber being connected to the first and second ends of the
resilient band with the recess communicating with the
opening in the cylinder, the mold receiving member
being attached to the resilient band such that the center
button of a non-cylindrical mold received in the recess
is aligned with the discharge center of the casting cruci-
ble when the resilient band is in the casting machine.

A further object of the present invention is to provide
the positioner with adjustment means attached between
at least one end of the resilient band and the mold re-
ceiving member for adjusting a diameter of the cylinder
to change the position of the center button in the resil-
ient band and thus align the center button with dis-
charge center of the casting crucible.

A still further object of the present invention is to
provide a positioner for a casting machine which is
simple in design, rugged in construction and economical
to manufacture, and which can receive non-cylindrical
and 1n particular, oval investment molds which are
either of the ringed or ringless type, in conventional
casting machines used 1n the dental and jewelry indus-
iries.

The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objects attained by its uses,
reference is made to the accompanying drawings and

descriptive matter in which a preferred embodiment of
the invention is illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1s an exploded perspective view of the invest-
ment mold positioner of the present invention, with
small oval investment mold adapter;

FIG. 2 1s a front elevational view of the positioner of
the present invention in the cradle of a conventional
casting machine;

FIG. 3 1s a view similar to FIG. 2 showing the posi-
tioner of the invention in the cradle of another con-
ventional casting machine;

FIG. 4 15 a front elevational view of the positioner with
a non-cylindrical investment mold therein;

FIG. 5 1s a side-elevational view of the positioner con-
taining an investment mold and in association with
the casting crucible of a casting machine;

FIG. 6 is a front-elevational view of a mold receiving
member of the positioner;

FIG. 7 is a side-elevational view of the mold receiving
member: and

FIG. 8 is a side-schematic view, partially in section of
major components in a conventional casting machine.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings in particular, the invention
embodied in FIG. 1 comprises an adjustable investment
mold positioner generally designated 10 for positioning
non-cylindrical, in particular oval investment molds in
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conventional casting machines that are adapted for
normally receiving cylindrical investment molds only.

Positioner 10 comprises a resilient band 12 advanta-
geously made of stainless spring steel material, which is
bent into a partial cylinder having opposite first and
second ends 14 and 16 respectively, which bound an
opening 18 in the partial cylinder. A non-cylinder mold
receiving member 20 is connected to and between first
and second band ends 14, 16. Member 20 is made of
stainless steel sheet material in one piece, which is bent
into shape and defines a mold receiving recess 22 that
communicates at the front of cylinder 12 and also later-
ally at the side of cylinder 12, specifically at opening 18.

Recess 22, in the embodiment shown, is shaped to
receive an oval investment mold shown at 60 in FIGS.
4 and 5 which may be of the ringless type, that is invest-
ment material alone, or of the ringed type, that is invest-
ment material set inside an oval metal shell.

Returning to FIG. 1, mold receiving member 20 in-
cludes a pair of spaced side walls 24, on opposite sides of
recess 22, a floor 26 and a back wall 28. Side walls 24
each include a side opening 30 and upper edges to
which bent connectors 32 and 34 extend.

Bent connector 32 i1s connected by adjustment means
to the first end 14 of resilient band 12, while bent con-
nector 34 is fixed to the opposite second end 16.

As best shown in FIG. 7, bent connector 32 includes
a pair of threaded holes 36 for receiving screws 38
shown in FIG. 1. Screws 38 include washers and extend
through a pair of elongated slots 40 extending circum-
ferentially in end 14. By loosening screws 38 and sliding
end 14 along bent connector 32, the diameter of cylin-
der 12 can be increased or decreased. Since sections of
connectors 32 and 34 which are connected to band 12,
extend substantially tangentially to the band, the change
in diameter in band or cylinder 12, maintains a center
position for member 20 in the cylinder. Slots 40 are long
enough to adjust the cylinder diameter between 2.75
and 3.25 inches.

Connector 34 1s fixed to second end 16 of band 12, by
screws 38 threaded into holes 42 which are aligned with
holes in the end 16.

An alternate embodiment of the invention utilizes
adjustment means at both ends of the band 12.

It 1s preferred that the adjustment means be provided
only at one end of the band, however, so that only one
end connector 32 is elongated for accommodating the
change in diameter (see FIG. 6). Side openings 30 as
well as a circular rear opening 44 in the back wall 28,
reduce the weight of member 20 and also provide freer
access to the investment mold in recess 22.

Notches 46 are also provided at critical junctions
between the sides, back and floor of member 20 so that
it can be readily bent from a single sheet of stainless
steel material into the mold receiving member without
the danger of fractures or metal fatigue in the bend
areas. Notches 46 are all in the junctions between the
back wall 28 and the side walls 24 or with the floor 26.

Advantageously, holes 36 in connector 32 are at ap-
proximately 20° from the horizontal as shown in FIG. 6
while holes 32 in connector 34 are at about 40°.

FIG. 2 shows a cradle 48 comprising straps for nor-
mally receiving a cylindrical investment mold. As
shown in FIG. 2, cylinder 12 mimics the outer cylindri-
cal configuration of a cylindrical mold yet receives the
non-cylindrical investment mold 60 which can be
loaded into the top opening 18 of cylinder 12 and into

4
member 20. Another cradle construction is shown at 50
in FIG. 3.

As shown in FIQG. §, the crucible 52 of a conventional
casting machine, containing molten metal 53 to be in-

> jected through a center discharge 54, is positioned next
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to the center button or receiving hole 56 of the invest-
ment mold 60. By adjusting the diameter of cylinder 12
to a larger diameter, the mold receiving member 20 and
thus the center button 56, rises as the outer surface of
cylinder 12 pushes the entire cylinder upwardly against
the casting machine cradle. Conversely, to lower the
center button §6 with respect to the center discharge 54,
the diameter of cylinder 12 is reduced. This is achieved
through slots 40 and screws 38. As noted above, the
opposite end 16 of band or cylinder 12, is fixed, for
example by screws 58, to the bent connector 34.

For oval investment molds which are of smaller size
than molds 60, a U-shaped insert 62 which is also made
of bent stainless steel sheet material, can be slit over
floor 26 and between side walls 24 to lift the center
button of the smaller oval in the mold receiving member
20 (see FIG. 1).

Referring to FIG. 8, conventional casting machines
generally comprise a safety enclosure 64, of cylindrical
configuration, containing a motor 66 having a shaft to
which an arm 68 is fixed.

The cradle 50 containing positioner 10 and associated
with crucible 52, is mounted at one end of arm 68, and
an adjustable counterweight 70 is mounted on the oppo-
site end of the arm.

When motor 66 is started, arm 68 rotates and molten
metal, e.g. precious metal, in crucible 52 moves by cen-
trifugal force into the investment mold contained within
positioner 10, held in cradle 50.

While a specific embodiment of the invention has
been shown and described in detail to illustrate the
application of the principles of the invention, it will be
understood that the invention may be embodied other-
wise without departing from such principles.

What 1s claimed is:

1. An investment mold positioner for positioning a
non-cylindrical investment mold having a center button
for receiving molten metal, in a casting machine
adapted to receive a cylindrical investment mold, the
casting machine including a casting crucible having a
discharge center for discharging moiten metal into the
center button of an investment mold in the casting ma-
chine, the positioner comprising:

a resilient band having opposite first and second ends,
and bet into a partial cylinder having an opening
bounded by the opposite ends;

a non-cylindrical mold receiving member having a
recess adapted to receive a non-cylindrical invest-
ment mold, the mold receiving member being con-
nected to the first and second ends of the resilient
band with the recess communicating with the
opening in the partial cylinder, the mold receiving
member being attached to the resilient band such
that the center button of a non-cylindrical mold
recetved in the recess is aligned with the discharge
center of the casting crucible when the resilient
band i1s in the casting machine and adjustment
means connected between at least one of the first
and second ends of the band, and the mold receiv-
ing member, for adjusting a diameter of the partial
cylinder and thus a relative position between the
center button of a mold in the mold receiving mem-
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ber and the center discharge of a casting machine
containing the partial cylinder.

2. A positioner according to claim 1, wherein the
adjustment means comprises at least one elongated slot
extending circumferentially in the first end, and a fas-
tener extending through the slot for releasably attach-
ing the first end of the band to the mold receiving mem-
ber.

3. A positioner according to claim 1, wherein the
mold receiving member includes a back wall, a pair of
side walls connected to the back wall, each side wall
being connected to one of the first and second ends, and
a floor connected to the back wall and extending be-
tween the side walls, the recess being defined between
the side walis.

4. A positioner according to claim 3, wherein each
side wall includes an upper edge spaced from the floor,
the mold receiving member including a bent connector
connected between each side wall and one of the first
and second ends.

5. A positioner according to claim 4, wherein each
bent connector includes a portion extending substan-
tially tangentially to the partial cylinder.

6. A positioner according to claim 5, wherein the
adjustment means is connected between at least one of
the first and second ends, and one of the bent connec-
tors.

7. A positioner according to claim 6, wherein the
adjustment means includes at least one circumferential
slot in the first end of the band, and a fastener extending
through the slot for connecting the first end of the band
to the bent connector of the mold receiving member.

8. A positioner according to claim 7, wherein the

mold receiving member is made of a single bent piece of
sheet metal.
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9. A positioner according to claim 8, wheremn the
band is made of a strip of spring metal.

10. A positioner according to claim 9, including a
U-shaped insert for insertion on the floor of the member
and between the side walls, for accommodating smaller
investment molds.

11. An adjustable investment mold positioner for
positioning oval investment molds in a casting machine
adapted to receive cylindrical imvestment molds, com-
prising:

a resilient metal band having opposite ends and bent
into a partially cylindrical shape with an opening
bounded by the ends;

a mold receiving member having a recess for receiv-
ing an oval investment mold, the member having
opposite side walls on opposite sides of the recess
and a floor, each side wall having an edge opposite
the floor, and bent connectors connected between
each edge of the member and one of the ends of the
band for attaching the member to the band; and

adjustment means connected between at least one end
of the band and one bent connector of the member
for adjusting a diameter of the partially cylindrical
shape.

12. A positioner according to claim 11, wherein the
mold receiving member is made of a single piece of
sheet metal, bent to form the side walls, bent connectors
and floor of the member.

13. A positioner according to claim 12, wherein each
bent connector has a portion extending tangentially to
the band in its partial cylindrical shape.

14. A positioner according to claim 13, wherein said
adjustment means inciudes at least one slot in one of the
bent connectors and one end of the band, and a fastener
for extending through the slot and for removably at-

taching the one end of the band to the bent connector.
%x ¥ * * x
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